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Some background...

* Geographer with research background in wider
geoscience

— Field / Analysis / Modelling

— Glacier-environment interactions

— Environmental systems

— Geospatial data manipulation and analytics
* BGS since 2017

— Geospatial analytics

— Geo-data related process and systems
design

— Oversee the Digital Mapping Programme




OVERALL PROGRAMME AIM

To define, develop and maintain the tools and
pipelines that underpin BGS'’s geological mapping
capability — from capture, to compilation and map

development



Programme vision
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Capture Compilation Output

Corporately
agreed

interpretations
for onward use

Centralised storage and continuous auditing for
transparency and reproducibility




Where we’re coming from

Approved
mapping

Data
capture

Compilation

OEigma. MOBILE A}'CG'S pe—

sssss for integrated Geoscience Mapping
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Various storage formats / mixed analogue-digital auditing



Data capture

Traditional Field Slip

Digital Field Data



Compilation

Fair copy to Standard following approval Digital process
Hand coloured Geologists and cartographers
Geologists and cartographers ; @
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Approved mapping

Printed maps(standards) BGS Geology 10k & 50k

https://www.bgs.ac.uk/map-viewers/geoindex-onshore/ s BGS
https://www.bgs.ac.uk/information-hub/bgs-maps-portal/



https://www.bgs.ac.uk/information-hub/bgs-maps-portal/
https://www.bgs.ac.uk/information-hub/bgs-maps-portal/

Data
capture

[®] merginmaps

Where we’re going

Compilation

Approved
mapping

Standard storage formats / full digital auditing

®



Transparent workflows
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Capture Compilation Products

Redesigning the infrastructure to ensure separation of data and process
Completing the digital transformation
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Digital Mapping / Service Blueprint @3 Epes

* t DATA DISSEMINATION

m Data accessed from ORACLE by various

& - means according to various delivery
) PRODUCT

mechanisms to support data dissemination
= Store of current (and subsequently deprecated)

products, easily findable by suitable metadata tags
m \
y | PRODUCT DEVELOPMENT

Workflows that create various products
based on the geological geometries
stored in the COMPILED store

]
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COMPILED

Data stored in here will related to geological geometries
and prior defined attribute fields + additional metadata
that clarifies data is the officially agreed interpretation
as of a specific date

PRODUCT
SIGN-OFF

PRODUCT-STAGING

ORACLE container where work in progress,
as yet unsigned off is stored and accessed from

DATA CAPTURE

Process of capturing data from
different sources and in different
environments from field to desktop

GEOLOGICAL ‘
SIGN-OFF

COMPILED STAGING

COMPILED STAGING is the container
within which all data being manipulated
in the compilation stage is stored

Where changes are agreed that update previously

Mw nm GEm_oG":M_ comp“_‘“'lu" signed off records, geometries can be changed to
update records stored in the COMPILED store, but must

Contains all captured information, Process of compiling data collected in the field, pass back through the sign-off process before doing so,

including spatial features (points, lines), cleaning up linework, LEX-RCS attribution etc. at which point metadata will also be updated.
notes, photographs etc.




Data capture
development GIS and QA

Geological QA

Database and
Software tool infrastructure

development

Data governance
Metadata

Focus groups

Regional Geologists

Product development

Internal
stakeholders

Data science External

stakeholders @



Managing the change

@ British

S) Geological
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Digital Mappina Proaramme:
scope: Augus

5 British

l

Nasonsl  inkormates Progre BGS g::::w'm'
rtama: Rapet 23028 S

C % digital-mapping-handbook-intemal bgs. ac uk/#/ +« & 0O
BGS Digital *
Mapping
Handbook BGS Digital Mapping Ha
Typato sesich
Data Access. This handbook is the primary rapository of all

technologies, software, pipelines and workfi

By collecting all documentation together, it

Geological Map Compilation

« transparency will Incraase and staff will h
digital mapping pipeline works at BGS
« workflows will implemented to the same s

Project documentation

Legacy systems = documents are searchable

Field Data Capture

LEX-RCS noed it

« documentation will become easier to fing|

The advantages of having a central store are:

= documents

Geological data capture:
SIGMA replacement optic~e
and recommendation

Guide for Map Compilers in

the use of ArcGIS Pro

Digtal Mapsing Programme
kel Repert IRZ3031

can be categorised, making it

Phe

* Frequent updates and review
» Focus group engagement

* Co-design workshops

« User requirements events

« Accessible documentation

» Training (in person/remote)

« User acceptance testing






2026-27

> System in place: BAU

> Extending to other areas
> Maintenance and training

2027 onward
> External applications
> Ongoing technology review
2024-25
> Beta interpretation to 2025-26
product framework > Full system in operation
> Training > System refinement

> Capture system operational

> Maintenance and training
> System refinement

> Considering other BGS areas

2023-24

> New data capture system

> Beta capture to interpretation framework

> Training

> Closure of BGS SIGMA

> Underpinning database in place /2



Priorities

w

Field data capture system replacement

/ Systems to support mapping project continuity

Reviewing and updating BGS mapping standards and expectations

Background development for advanced audting

®



mapping:
beyond BGS-SIG|




Overhauling our field mapping platform

BGS:-SIGMA in place since the early 2010s

Integrated GIS and field capture system

Domestical and international applications

Internally developed and supported

February 2024: underpinning software no
longer maintained

https://www.bgs.ac.uk/technologies/software/sigma/



https://www.bgs.ac.uk/technologies/software/sigma/

Moving to Mergin Maps

Modular system

Open-source technology built on QGIS
Multiple user syncing

Fully customisable

Low license costs

Source:


https://merginmaps.com/

Field testing and cross-collaboration [®] merginmaps
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B8 B &+ @ 4 field_data_etl/oracle X & Prometheus Time S¢ X Field_Report x + ™M - O b4

C O filey/f/C:/Users/fjostev/mergin/Strathmore_2024_ 09 90% Ty  Q Search

@) Locality point: bmurphy_001

Locality type outcrop

Location (370463, 747953) - Open Google Map

Locality description | at cliff face roeughly 20m north of route down to beach

Map face note None

dark loose purpley scoria material with rubbly texture. some pillowy features at the base. vesicular and containing cm size white
crystals and some very small mm scale greenish crystals. broken up by grey/green/blue 'sedimentary’ looking layers, these have a

Geaol cl i . N "
eolagy description rusty redvlooking contact with the surrounding material. Large scale fault trending e-w too difficult to climb up to for accurate

measurements
Entered at 2024-09-09T14:11:11
Updated at 2024-09-09T14:22:11

maczs sz

Structural measurements

Hosty

Measurement type | Fault Dip
Dip / Azimuth 88/178
Notes smaller fault plane similar orientation to larger fault - undulating plane White mineral which scratches (calcite) infilling vein
Entered bmurphy at 2024-09-09T14:26:09
Updated bmurphy at 2024-09-09T14:29:50
Photos
File name 03-09-2024\DSCF3256.0PG Source: https://eu.connect.panasonic.com Source: hitps:/merginmaps.com/
Caption Sediment and lava interaction
Entered bmurphy at 2024-09-27T713:42:55
File name 09-09-2024\DSCF3257.JPG
Caption White mineral filled vein
Entered bmurphy at 2024-09-27T13:42:55
23



https://merginmaps.com/
https://eu.connect.panasonic.com/




What will we deliver?

A new programme of systematic 2D and 3D geological survey for the UK, targeting
strategic priorities onshore and across our continental shelf




MM21C: technical
programme development

* Outcome from engagement and consultation:
“‘everywhere, everything, and straightaway”

Stakeholder
requirements
(short- and long-
term)

Initial priorities

BGS strategic
alignment and
placement

Opportunity to
improve data
and knowledge

* Detailed scoping and external stakeholder
engagement ongoing

~Tweed Basin

]Newcastle/
D Gateshead

North Pennies

E. England

Pembrokeshire




MM21C: people, skills and culture

* Building capacity and skills:
— recruitment drive
— inclusive technical training
— management and leadership pathways

* “Ways or working” for the 21st Century:
— embed ‘Good Practice’ thinking
— emphasis on removing barriers
— connected approach — integrated science
— sharing of knowledge and experience
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Surface expression “Interpolation” away Text interpretation Automated QA for 3D modelling
mapping: predicting from traditional from scans targeted
exposed bedrock geostatistics improvements
AN



Modelling exposed bedrock: a random forest approach

" Problem

®  Limited rock exposure mapping and information in
upland regions of the UK

®  Resource and time intensive
= Solution

"  Application of automated approaches
® Qutputs

" Robust and repeatable modelling workflow (open-
source code)

" Improved process understanding

" Improved hazard assessment
" Improved ground conditions knowledge




Training data: terrain derivatives
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Random Forest code base: geospatial-random-forest

0.25 km

0.25 km

Blaenau catchment model results

True negative
True positive
False positive
False negative

Map A

[ Glengyle catchment
LCM bare rock extent
72 2015

3 2019

32023

CEH LCM 2023

Broadleaved
- woodland

Coniferous
= Woodland

Improved Grassland
I Acid grassland
I Heather

Heather Grassland
I Bog

Inland Rock
B Freshwater

Map B
Superficial deposits
[ Alluvial Fan
[ Alluvial fan (coarse)
| Alluvium
7] Colluvium
" Moraine deposits
[T Peat
[ Bedrock
T Talus
Till

Map C

Geolagist interpretation
Superficial deposits

I Rock exposure

iffermap, NASAINGA,
Seswe ) Buscs

Glen Gyle landcover and geological datasets*

*contains data owned by UK Centre for Ecology & Hydrology ©
Database Right/Copyright UKCEH

715000

715000

32 BGS



GB based onshore test applications

The model tends to underpredict rock

Example 1. Rock exposure across the in the Northwest where sediment ..
Lal cover has been removed by ice- .
scour . .

ke District, England
T "i'. e Wi

Example 2: Rock exposure
across Scotland

-~

The most accurate
part of the model is

in the Highlands
(Mountain and
Valley domain)
where topography
is the key control on
rock exposure

The model tends to
overpredict rock in
the Southern
Uplands where high
», ground is mantled

Legend “with regolith.
Rock@Surface
prediction
Value
. 0.8642
° ' Additional variables related to
Hillshade ~ soil or vegetation cover such as
Value NDVI (normalised difference
o vegetation index), or bedrock
:M_“m | geology, may be helpful in
coastine_South predicting rock exposure in other
process domain areas. m
33 BGS



Other applications: Fe-Mn distributions in oceanic crust

Application of random-forest machine learning algorithm for mineral I

predictive mapping of Fe-Mn crusts in the World Ocean

Pierre Jossa ™', Alex Hall", Christopher Williams", Tism Le Bas”, Paul Lusty ", Brassley Mston
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Fig. 4. Probability of Fe-Mn crust occurrence (data available at https://doi.org/10.5285/4c8419b9-5ee4-4db4-b279-18d3ec75c3c4). Previously published mineral
prospective maps for Fe-Mn crusts from Mizell et al. (2022) and Petersen et al. (2016) (raw data provided by the authors) are shown in map A. Note that data from

Petersen et al. (2016) is displayed with some transparency and may theref in diff shades depending on background. Bathymetric data from GEBCO

PP

Compilation Group (2021).

Fig. 3. Rescaled predictor importance in the trained random forest model.

https://www.sciencedirect.com/science/article/pii/S0169136823003876 »



https://www.sciencedirect.com/science/article/pii/S0169136823003876

@ British

BGS, Geological
k‘}j Survey

CONTACT

Dr Chris Williams

chrwil@bags.ac.uk
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